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$\Omega(\subset R^{2})$ $\partial\Omega$ $C^{m}$ $Q_{T}=\Omega x(0, T)$
$(NS)$ $\{\begin{array}{l}\frac{\partial u}{\partial t}-\Delta u+u\cdot\nabla u+\nabla p=0,in Q_{T}divu=0,inQ_{T}u=0,on\partial\Omega x(0,T)u|_{t=0}=a\end{array}$
$u=(u_{1}(x, t),$ $u_{2}(x, t))$ $p=p(x, t)$ $a=$
$(a_{1}(x, t),$ $a_{2}(x, t))$
$a\in L_{\sigma}^{2}(\Omega)$ (N.S) $tarrow\infty$
\Omega $R^{n}(n\geq 3)$ $L^{2}$-norm
$L^{p}$ -norm (Borchers-Miyakawa [1]) $[2]$ Iwashita
[8]) $n=2$ $||u(t)||_{L^{2}}arrow 0$ (Masuda [13])
. $a\in L_{\sigma}^{2}(\Omega)$ $u$ $(0, T)$ $(N.S)$ (1),(2)$,(3)$
(1) $u\in C([0, T);L_{\sigma}^{2}(\Omega))\cap C^{1}((0, T);L_{\sigma}^{2}(\Omega))$
(2) $u(t)\in D(A)$ for $t>0,$ $Au\in C((O, T);L_{\sigma}^{2}(\Omega))$
(3) $u$
(A-NS) $\{\begin{array}{l}\frac{du}{dt}+Au+P(u\cdot\nabla u)=0u(0)=a\end{array}$ $0<t<T$,
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$P$ $L^{2}(\Omega)$ $L_{\sigma}^{2}(\Omega)$ , $A\equiv-P\Delta,$ $(D(A)=\{u\in H^{2}(\Omega);u|_{\partial\Omega}=$
$0\}\cap L_{\sigma}^{2})$ Stokes
(A-N.S) (cf.[10]).
A. $a\in L_{\sigma}^{2}(\Omega)$ $(0, \infty)$ (N. $S$) $u$
$u$
(1) (smoothness) $u(t)\in C^{1}((0, \infty);D(A^{\alpha}))$ $0\leq\alpha<1$
(2) (decay)
(11) $||u(t)||_{p}=\{\begin{array}{l}o(t^{1/p-l/2})o(t^{-1/2}\sqrt I_{O}\urcorner gt\end{array}$ $for2\leq p<\infty forp=\infty$
;
(1.2) $||A^{\alpha}u(t)||_{2}=\{\begin{array}{l}o(t^{-\alpha})o(t^{-1}\sqrt o\ulcorner gt]\end{array}$ $0<\alpha\alpha=1;^{<}1$
(1.3) $||\dot{u}(t)||_{p}=\{\begin{array}{l}o(t^{l/p-3/2})o(t^{-3/2}f_{O}g\urcorner t\end{array}$ $p=\infty^{<_{)}\infty}2\leq p$
,
(1.4) $||A^{\alpha}\dot{u}(t)||_{2}=o(t^{-\alpha-1})$ , $0<\alpha<1$ ,
as $tarrow\infty$ .
A $a$ $a\in L^{2}$
order ([11])
B. $a\in L_{\sigma}^{2}(\Omega)\cap L^{f}(\Omega)$ $1<r<2$ $(0, \infty)$ (N. $S$)
$u$
(1.5) $||u(t)||_{p}=\{\begin{array}{l}o(t^{1/p-l/r})o(t^{-1/r}\backslash fl_{O}\urcorner gt\end{array}$ $forp=\infty^{<_{1}\infty}fo\tau 2\leq p$
,
(1.6) $||A^{\alpha}u(t)||_{2}=\{\begin{array}{l}o(t^{-1/r+1/2-\alpha})o(t^{-1/r-1/2}\sqrt I_{O}\urcorner gt\end{array}$ $\alpha=1;0<\alpha<1$
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(1.7) $||\dot{u}(t)||_{p}=\{\begin{array}{l}o(t^{1/p-1/r-l})o(tr-1\sqrt og\urcorner t\end{array}$ $p=\infty^{<_{)}\infty}2\leq p$
,
(18) $||A^{\alpha}\dot{u}(t)||_{2}=o(t^{-1/r-1-\alpha})$ , $0<\alpha<1$ ,
as $tarrow\infty$ .
\S 2 .
1. $\epsilon>00<\delta<1/2$ . $u,$ $v\in D(A^{1/2})\cap L^{\infty}$





$F_{\delta}(u, v)= w-\lim_{earrow 0}(A+\epsilon)^{-\delta}P(u\cdot\nabla v)$ $u,$ $v\in D(A^{1/2})\cap L^{\infty}$
density $D(A^{1/2})$ 1
2.
(1) $||F_{\delta}(u, v)||_{2}\leq C_{\delta}||A^{1/2-\delta}u||_{2}||A^{1/2}v||_{2}$, $u,$ $v\in D(A^{1/2})$
(2) $(F_{\delta}(u, v),$ $A^{\delta}\phi$ ) $=( (u\cdot\nabla v), \phi)$ for $u,$ $v\in D(A^{1/2}),$ $\phi\in D(A^{\delta})$
(3) $A^{\delta}F_{\delta}(u, v)=P(u\cdot\nabla v)$ for $u,$ $v\in D(A^{1/2})\cap L^{\infty}$
1 Heinz
(2.1) $||(-\Delta+\epsilon)^{-\delta}P(u\cdot\nabla v)||_{2}\leq C_{\delta}||(-\Delta)^{1/2-\delta}u||_{2}||(-\Delta)^{1/2}v||_{2}$
(Kato-Fujita [9] ) (2.1) $\Delta+\lambda$ $R^{2}$
$G_{\alpha}(x, y, \epsilon)\leq\frac{\Gamma(1-\alpha)}{4^{\alpha}\pi\Gamma(\alpha)}|x-y|^{2\alpha-2}$ $(0<\alpha<1)$
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$G_{\alpha}(x, y) \epsilon)=\frac{1}{\Gamma(\alpha)\Gamma(1-\alpha)}\int_{0}^{\infty}\lambda^{-\alpha}G(x.y.\epsilon+\lambda)d\lambda$
$G(x, y, \epsilon)$ $(-\Delta+\epsilon)^{-1}$ $\Omega$ Green kernel .
$u$
$\dot{u}$ $L^{\infty}$
3. $u\in D(A^{s/2})(1<s\leq 2)$ $2<p<\infty$
$||u||_{\infty}\leq C_{s}p^{1/2-\beta/2s}||A^{1/2}u||_{2}^{1-\beta}(||u||_{2}+||A^{\iota/2}u||_{2})^{\beta}$
( $u\in D(A^{s/2}),$ $\beta=2s/(2+p(s-1))$) $C_{l}$ $s$
3 $n=2$ Gagliardo-Nirenberg
$||u||_{p}\leq Cp^{1/2}||u||_{2}^{2/p}||\nabla u||_{2}^{1-2/p}$ $u\in H_{0}^{1}(\Omega)$ , $2\leq p<\infty$
$||u||_{\infty}\leq C_{l}||u||_{2}^{1-\alpha}||u||_{H}^{\alpha}$ . $u\in H^{s}(\Omega)$
( $\alpha=2/(2+p(s-1))$





$A$ $A^{\alpha}$ $(0<\alpha<1)$ 2
$K_{j,\alpha} \equiv\sup_{0<t\leq T}t^{\alpha}||A^{\alpha}u_{j}(t)||_{2}$
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$K_{i+1,\alpha}\leq K_{0,\alpha}+C_{1-\gamma}B(\gamma-\alpha, 1-\gamma)K_{j,\gamma-1/2}K_{j,1/2}$ .





(1) $||a||<(4\beta_{\gamma})^{-1}$ $u(t)$ $||A^{\alpha}u(t)||\leq Ct^{-\alpha}0<\alpha<1$
.








$||u(t)||_{2}arrow 0$ $tarrow 0$






$B$ $a\in L_{\sigma}^{2}\cap L^{f}$ $\exists b\in D(A^{\mu})$ s.t. $a=A^{\mu}b$ $\mu=1/r-1/2$
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